Bovine oocytes at the germinal vesicle stage were inseminated in Brackett and Oliphant's medium in the presence of BSA (10 mg ml \m=-\1), caffeine (5 mmol l \ m=-\ 1) and heparin (10 \g=m\gml\m=-\1).
Introduction
The maturing oocytes of Urechis (Das and Barker, 1976) , frog (Moriya and Katagiri, 1976; Elinson, 1977) and mouse (Clarke and Masui, 1986, 1987 ) possess a strong cytoplasmic activity that can transform sperm nuclei into metaphase chromosomes. We found a similar phenomenon in maturing bovine oocytes (Abeydeera and Niwa, 1992) : although the maturing oocyte cytoplasm could transform up to nine sperm nuclei into meta¬ phase chromosomes, the first meiotic maturation was greatly retarded in oocytes penetrated by more than four spermatozoa. A similar finding was also reported for mouse oocytes insemi¬ nated at prometaphase I to metaphase I (Clarke and Masui, 1986) .
It is well established that maturation-promoting factor (MPF) is a cytoplasmic factor that brings about germinal vesicle break¬ down and the subsequent maturational events in oocytes of amphibians (Masui and Markert, 1971; Smith and Ecker, 1971) and starfish (Kishimoto and Kanatani, 1976) . This factor is highly conserved among a wide variety of species, and plays a key role in the progression of the cell cycle from interphase to metaphase, in both meiosis and mitosis (Lohka, 1989) . According to Kishimoto (1988) , MPF is a metaphase-regulating protein.
The activity of MPF is controlled by the phosphorylationdephosphorylation processes (Gautier et al, 1989) . Taking these results into consideration, the formation of sperm chromosomes in maturing bovine oocytes and the retardation of meiotic maturation in highly polyspermic oocytes lead to the suggestion of the possible involvement of MPF in the transformation of sperm nuclear chromatin into metaphase chromosomes. If this contention is correct, the disruption of the normal functioning of one process should affect the other.
In starfish (Neant and Guerrier, 1988) , mice (Rime et al, 1989 ) and cows (Fulka et al, 1991 3 (6) 8 (18) 0 (0) 7 (17) 8 (16) 36 (82) 1 (2) 34 (S3) 39 (78) (Gurdon, 1968; Ziegler and Masui, 1973, 1976; Balakier and Czolowska, 1977; Balakier, 1978; Masui et al, 1979; Tarkowski and Balakier, 1980; Czolowska et al, 1984; Sorensen et al, 1985) and sperm chromatin (Moriya and Katagiri, 1976; Das and Barker, 1976; Elinson, 1977; Luttmer and Longo, 1988) (Chian et al, 1992) . The discrepan¬ cies observed in these studies could be attributed to species differences.
Among the large number of mammalian species so far investigated, only the immature oocytes (germinal vesicles) of dogs (Mahi and Yanagimachi, 1976) , cows (Niwa et al, 1991) and pigs (Wang et al, 1992) 
